UV susceptibility test. Bacterial strains carrying each plasmid were cultured in Bacto-penassay broth (Difco) to middle exponential phase, diluted with sterile physiological saline solution, plated on the surface of nutrient agar plates (9 cm in diameter), and irradiated with a 15 watt germicidal UV lamp (GL-15, Toshiba) for various periods from 100 cm distance immediately after plating. These plates were incubated at 37•Ž overnight in the dark, and surviving frac tions were calculated by the relative number of colonies which appeared on irradiated plates compared to that on non-irradiated plates.
Mutability test. The method for detecting his+ revertants of S. typhi murium: TA1535 carrying plasmid was as described by Ames et al.5 Twenty ml of Vogel-Bonner E minimal agar25 containing 2ƒÊg/ml of biotin were poured into petri-dishes (9 cm in diameter) and solidified. One tenth ml of exponentially growing cells (about 108 cells) and 0.1 ml of dimethyl formamide containing various concentrations of the mutagen were added to 2 ml of molten (50•Ž) top soft agar (0.6% agar plus 0.6% NaCl) containing 2ƒÊg/ml of biotin and 20 ƒÊg/ml of histidine.
The contents were mixed and poured onto the solidified agar plates. After two days incubation, his+ revertants appeared on the plates were counted and relative frequencies of mutation under the given dose of the mutagen were calculated per input cells. Furylfuramide (Ueno) (AF-2)26 and 4-nitroquinoline N-oxide (4NQO) were used as mutagens. bilities of these strains were examined. Some results are shown in Fig. 1 .
TA1535 was far more sensitive to UV irradiation than wild type Salmonella strain because of the deficiency of excison repair, but some of the plasmids increased UV resistance of TA1535. This function was found in plasmids belong ing to incompatibility groups la, IC, N, M, O and T plasmids (Table 2) . with the ability to enhance UV resistance except in the plasmids belonging to incompatibility groups H and S (Table 2) .
Plasmid-mediated restriction system and nitrofuran resistance
The above plasmids were transferred to E. coli : C600 and RC85 nal. Effi ciency of platings of phages X and TI on these cells were calculated to find out whether they had the plasmid-mediated restriction-modification systems or not.
Nitrofuran susceptibilities of these strains were examined by their survival on plates containing various concentrations of furazolidone (Takeda). These results are also summarized in Table 2 . DISCUSSION We have studied plasmid-mediated repair functions. All cells including mammalian cells are known to have repair systems.5 We surveyed how widely these repair functions were distributed in various plasmids in relation to the specificities of their replication (incompatibility8), another self-protecting func tion against some mutagens (nitrofuran resistance10) and some specific enzymes for DNA (restriction endonucleases9), because these three other functions could also afforded by endonucleases, DNA polymerases and other enzymes acting on DNA which could be functionally similar to the repair enzymes.
We detected both functions to enhance UV resistance and mutability in some of the Ia, M M, N, 0 and T group plasmids. Group H and S plasmids had only the function to enhance mutability, but had no function to enhance UV resistance.
These results suggest that the plasmid genes for these two repair functions were closely related phylogenically but functionally different from each other. Recent ly, there were two reports (personal communications) of plasmid-mediated en hancements of these two functions, that is, Monti-Bargadin surveyed plasmids for their function to enhance UV resistance, and MacPhee surveyed for plasmids for their function to enhance mutability, But they described these two functions as a single function. 
